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Abstract 
The paper introduced design flow chart and algorithm. By inputting solar hot water load, meteorology, solar fraction, 
system type, water tank volume etc., the software calculated the system annual energy saving benefit, the result was 
compared with Polysun software and analyzed. According to recent years’ testing date of National Center for Quality 
Supervision and Testing of Solar Heating System (Beijing), more than one hundred collectors were simulated to 
promote the solar collector energy efficiency certification. 
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1. Introduction 
With the solar collector system widely used in China, performance testing has been developed, but the 
collector thermal performance test results can not directly reflect the actual application of energy 
efficiency, for non-professionals, the choice of solar collector products is often more difficult. 
China intends to carry out energy efficiency certification of solar collector. China Academy of 
Building Research has developed energy-saving benefits of solar hot water system simulation software 
(ESWH). By setting the solar hot water load, meteorological parameters, the software can simulate the 
energy-saving benefits of solar collectors. The simulation result was close to advanced software such as 
Polysun. More than one hundred collectors tested by National Center for Quality Supervision and Testing 
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of Solar Heating System (Beijing) were simulated. The results were analyzed to promote the solar 
collector energy efficiency certification. 
2. Software design model 
2.1. Software design flow chart 
The software is developed for simulation of energy saving quantity of solar hot water system, solar 
heating system. It includes more than 70 cities’ hourly weather data of China, hundreds of manufacturers’ 
information. The weather data and products parameters in this software can be changed manually. The 
flow chart of the software ESWH (see Fig. 1). 
2.2. Software design algorithm 
(1) Calculation formulae of energy saving quantity 
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Where, 
saveQ' —Energy saving quantity of solar thermal system, MJ; 
cA —Aperture area of solar thermal system, m2; 
TJ —Daily average solar irradiation on aperture area of solar collector, MJ/΃; 
cdK —Daily efficiency of solar collector, %; 
cK —Heat loss coefficient of solar thermal system. 
(2) Calculation formulae of  collectors’ efficiency 
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Where, 
1a  —Coefficient based on T*, tested; 
      2a  —Coefficient based on T*, tested; 
      G  —Gross solar irradiation,  W / m2; 
      *iT  —Normalized temperature difference, based on design parameters and local meteorological 
parameters, (m2 K )/ W. 
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Fig. 1. Software design flow chart 
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3. Simulation and analysis
3.1. Comparison of simulation results
The paper set a typical system for simulation. The simulation used meteorological parameters of 
Beijing. Hot water supply for 3 persons is 120 liters of hot water of 50 ć one day, and the solar fraction
is 60%.
We simulated 5 collectors by the software and Polysun. The simulation results of the software were
compared with Polysun, and the difference was less than 8%, see Fig.2. Considering that the
meteorological parameters difference of the databases, the difference of simulation results should be
smaller.
Fig. 2. Simulation results comparison (kWh/m2.a)
3.2. Results analysis
According to weather date of Beijing and Chinese design standards, we designed typical system. For 
recent years’ testing date of National Center for Quality Supervision and Testing of Solar Heating System
(Beijing), 95 evacuated tube collectors (without reflector) and 53 flat plate collectors, were simulated by 
the software. The results were shown in Fig. 3 and Fig. 4. The results will be very helpful for Chinese
certification standard.
For all results, more than 20% of evacuated tube collectors can reach 860 kWh/m2.a, more than 20% of 
flat plate collectors can reach 770kWh/m2.a, which represents the high performance products of China.
The value could be used for making Chinese certification standard. 
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Fig. 3. Annual energy-saving benefits of evacuated tube collectors (kWh/m2.a)
Fig. 4. Annual energy-saving benefits of evacuated tube collectors (kWh/m2.a)
4. Conclusions
By designing own software, of which the results was similar with Polysun, we simulated 148 different 
collectors and got many important value.
We wish to help making Chinese certification standard, and to encourage manufacturers to improve
their products’ performance.
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